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•ou lea aircraft C©» p*ny. 
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In tn endeavor to ©valu* te the .onaion Ic. act 
Test iA r ,d to correlate results, It naeessrry to 
conduct the teat upon nsteriul 'hose exact :hyslc*l 
properties <r® known. It oldcd to cjploy tbs 

alusinun alloys us»d in aircraft .-;nufoetur* for thi- 
pur ose es a ooro .leto invest!* utlon of their pron'r^ies 
had not been **t* avsllabU to t Industry. tKo* t>.e 
routine tests conducted for Sferrelsti n >rr-o«.o> h*-ve 
an added value In that tb*y reseat further d« t' on 
these alloys. 

ihe following Hoys -ere therefore cho.««n 
as being appropriate auteriela upon which to ocnouet 

this Investigation: 

14 u-f A fonr. lm i lloy 

243-T a wrought alloy 

ihis report naturally divide* itself into 

two sections*. 

(a) Lhm inviatir tioe of 's>"*4on l»p»*ct 

resting. 

(b) Ilw- result# of teste coadrctel uron the 



obove aluninun -Hoys* 



t ' 1 1 - T I „ __ . I r 



•’f ' o Inv 1 i tior { * ho rhycicfcl 

■ ' ■ • 1 ’ 1 nlmn Hoy* . u betfun, a study 

• ■ it o ». • i ■ or ■> i ■ ■ ct teutlrg 

* ' . )■ ' tirv . , j f ffilubl# literature on 

T - • i J -t, it • f' t h 't i*. . C. v nn , of 

tortov r'" 1 1, !'■ o rricd ou t -n extensive 

■ t •e , *io r 1, • o t ievti i on ferrous rvuterlsl*. 

c . . iii *<i c . . d rol »v.v oe to t i© .-uthors* 

r *1<' , or i' * r < v.ir y " r f ii= co no In s 1 oas 1c riven 

(i'*f. 1 ). 

■ o.jii*vn tu *• t ' * g i ive * batter 

i ' • • • • • '•'ill ; o. ■ e - to ubnorb dymnic 

1 ' s- i. tooi tins ft •' 1 rd Izo 1 -* or -h vpj j.ast, 

11/ jc i. •* o .r t b» corral* tod with tuc tr.tic 

: « • » 1 ». i*?t. .5< • tt* t "t t. .<.* r .^ori'.nlr.»i >*rd pros* a a 

• ' f i ■ ’ ri >*ae ti 11.. th« .-.a under both 

j ' i • • oy. pl ' co. Jitl n* « aU * i Bhovi.v by V© 

■ ■ p r-. t-ly r . «u.-.e v ount of e er^y is 

. 1 to r ?■*« *i il r • -o ! ■ • - in botn a t< t 1 o d 

• • «ro i- ' ii> 1 i r #lo"f tiv: ' 

r- ■ ' - • r ■ ii * . .. . o .ver, iri 

r- v • ■, . ri , torial . ■>. s Ism raided 
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elastic strength eocounted for by en appur< t con- 
version of inherent potential energy to inherent 
kinetic energy. A factor besed upon this appo re t 
ersrgy transfer is tpplied to the energy indicated 
by the load-defarr.atiou curves obtained in o ate tie 
test in order to effect carrel- tion ’ Uh the dynamic 
test. 

ihis correction is mud© in the folio ing 
manner. I ho static tension test is carried out in 
the usual manner except that total elongation la 
measured and plotted against total load, .he test 
is stopped et upproprl te load lucres ts sad the 
cross section urea of the most reduced section is 
measured, .he ratio of the origin section 

area to that of the most reduced section is multi- 
plied by the actual load on the epMi'-en r t the ti * 
of measurement, thin corrected load ordi u -a then 
being plotted against the deforms t ion. ihis procedure 
is continued until failure occurs, .he area under the 
norm' 1 load-dsfor at ion curve represent* the external 
work or energy, the rea between the normal and the 
corrected curve U equal to the inhere t •.-•rgjr of 
the material, .ho sw* of tiio t*o erase or tb* total 
are© under the corrected curve given the total eourgy 
of rupture. 
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• ' irv^r t-t<v* th' t *. iii b -e ll* i 
i- j. i tj i, <*>ific 'Tf » rt of 

V _ j f *.« •• 1 •* i r. ' I.imI, *. >• *♦1*11 1 rcil# •lion it i» 

.1 : i I 1 >j»r* i kinrtio «i orgy. a 

e ••■z : > •- "• i a ref 1 c-v»o#urer.*j li on 

• o " i ' • ■ . . ’.a < i ■ i r r*rrou» r.»t«ri»l* # and 

0 >•: ntii • t,. rbed In l hi e^.tio to'its 

• ouil* ■ < ■ © * o s 1 1 . i : t crroe o t 

tbo d/ri&Mle 

ntoir’* • • «• 1*0 in to U Ua&t u sr t jri? 1 1 

• ,\r ill..;. ; e oc . • <T3 ’or i * xima 

« t rr r • - , , : >!:• r-r* i* *: xcoada , i.e. » 

1 * : .;<>3 j i i of i •-*»'**. o*«<3 « . ■ os *• oritlo**X v lu<* , 

6_LOQ tl>« 0.*< >'U ... 1 I* 1*1 ■•no'. critic 1 

r t« of ! - r r 1 *• * ? »'vn tu bo about 

:•/ : . /<••.• ). . l'*> ' no in*-, used in 

tnitf i-.rfojti t i ■ t •VrlJcia r - velocity 

* 1: , w f / *i ■ •<:* . i i . • :>*. o* ' • effects 

OT T€ I ' r_r-.fl •• * ' 1 •••• T- 0 ItbO'Jf'il 

mOh it 1* it.eblu tint t-i0 

it r*ot VI.- r. c J ••• * : v : • • ‘ . •') oluMC 1 A 

•ferp •£. i o - v*. t-j ty i i -•'’ll frelo* 

ti a ix*:M / r-'i* fn»r 
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Ir order to get o re complete infon.dioa 
on pro-er testin',/ tec'ni u , tie uitkors con ucitd v 
»orlo of + o vi lon i :p- ot teatc- to rein- the sf- 
feot of «urfa*« finish ■ nfl o(T «t*>cirrm dander. .ha 
eqnifx»nt vdlable for thi- *ae & drd •.♦ndulara 
tyr>e, li.?Q ft. Ih. . i: las- X»e>v I&p.*ct .estini <>ohi»o 
ith p mexinutt »trlkln<' voloeit y of 11.55 ft. /sec., 
de* ifeed for stf , ; x rd Issod tee tier. c*y fixed anvil 
sai noAif ie-i. to hold • taaa ion irpact e.-*eoit-.a>. hori- 
zontally and in such a position the t tl* hnnx.or would 
strike the r.ov ble «.nvil et the u^ct, bottom of its 
stroke v’d£ur@ 1). .he deter 'in tion of enorc:/ b- 
eorbed in breaking the specific - de in th* normal 

ju rtner. .he speoiaenr ere no- chine fro: ; b/iV round 
bar stock of norm lized 1040 ste-1 ith anrf ce con*- 
dition* V' rylnr through four grades#: rour:h • achine, 
aiuoth (v chine , round, and ground and poli^herti. >.'i« 
affect of surface rougunese is suo ir. 'ignr* ?. 
ihle is feueed on energy l ba orbed for '• • ingle di-.' ‘' ter 
sped, c , bo -fever, >pnroxl- tily th- *•••• * "> «nitud»- 
of sc tter and 1 ck of er, «■ •>oific i-t> c - ,j ld for ‘"*11 
diameters tested, ihe result. >n th. roughly rtehin*& 
apecii.'" r*s ire not sho i as ' -cy •>re v©‘y erratic . nn 
the roughness *s artifloi'lly obtained by th? u*e of 
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Figure 1 




an especially dulled tool, r<;> th*. d* t® &s shorn,., 
it appears that nothing i to be gained by axtrere 
refinement in surface finish. 

series of table were *j.jd« nsin< the 
following apooi-en dii.jeters; 0.10", 0,10", 0.20", 

0.22", and 0.05", 1'he are m ge value of the unit 
energy {ft. ibs./eu. in.) for the various dituteter® 

Is plotter in igure 3, each averng* being based on 
fifteen specimens, u definite drop in unit energy 
is noted for the smaller diameters, .his is . robnbly 
due to a hardened and embrittled surface layer formed 
as a result of the cold working of th* ■ te i»l d-.ring 
machining. dat»rally, as the dl.,meter increases, t lis 
effect becomes of leas Importance and it is probable 
that specimens above 0.25* diameter would givo practic- 
ally constant unit energy. Data frou. .{efererce 1, sho s 
that a 1040 steal specimen of 0.257” dl re ter absorbed 
the same unit energy ns did the 0.25" di master sped era 
tested by the cuthors. Creator di -meters ”.ex*e not 
investigated because of the limited enpeoity of the 
testing equipment • 

The project for the tasting of the physical 
pro srties of the aluminum alloys included fifteen 
oxtrn specimens of th© tension i pact tyoe , manufactured 
from the same stock, -these will ba cvdlobl© for 'tx 
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lnv*a x ir.' tion o to* » ion i u iiron tlio 

r > -lora- i. of ' o lu f -r i t *y >0 testli.&. his 
iici’inc .ill i .liv-.r r> <1 1-) • of pr 0 <I'*ter»nifted 

i« ir, <jt : • .o '••ot e . .ft snooii on should be 

bl.* to dt 1 ' > -i o infinite imnb*. r of blows if the 
o. o bio - i e tir^ly obrerbefi in elastic 
<,>for. - ti>n nd the li it for -nerf.y bsorption by 
t' l- iw 5 ' a eft.' 1* •le» , '.)te tb-i fvti f ’ue sfcreigth of the 
a , er i i, tl y . txQt in . ivb this lit-itinf: veluo 

r>u ■* ’ be obc ’-rb^d in r<l 1c de for tion of the ep«oi or 
,• blo-^6 «?!*'• 1 ‘‘i '»e it** i tl'iTQ* x t is 

. c t t .ere - * correlation between the 

t v . l »r ..b. • d i -1 'tic ce for tion before 

• il.r. .r*' tt- - art'/ b o .* >ed in the te slon ipip^ot 

. 

jsc iaol - o' ea lty 

-etftol ' i- v e* testing us in..* n to s i°'' 

. ,oi .• i t>ei * - -l;e * f.-'vd -o v ^e of a 

*^teri«l*s <viV!t • '■ '• • • * 'lynacie load:-. he 

: , . lv • i< • ■ • ’thorn in iio. to th t 

. 1-33 r-.fV.. l* • nf'Oture »f t« o sreoi-et® 
4 i _ i ft *• ' v.luee. .ho r»»uli! 

li.!!-? t» '■ 1 • i c 1 • ’ 1 

V yj- t|« • . 0 . 5 ‘* •• OM1- b-:rb • f ’Otic- Ilf 
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constant unit energy, -this would si.- lfy that t bsie 
propoi'ty of the material is bain- m asured. 

a he notched type lapse t test ha« beau cor- 
rectly o alied & notch sen sitivity test in th« 1 it 
indicates t • teriul’u ability to •• baorb a dyne^.io 
load in bendluv when the teroiow eid* of thf fl.'OoLan 
oontaino a sham groove or notch. es© tests show 
a variation in ir p-ot tr-or pth -it 1 ! in dir*;otion 
but in a different degree from. that obtained in to *io"> 
impact teats, *hey also in slot te th t t l >rt ® y be a 
variation in notch sen i'ivity -ith chr in tta *1« > 
of tho notch ihile ivfcintninli th % ‘in- lorj* itudinal 
axis of the speciner. ih result;* of thvse tests r« 
vitally affected by *m* 11 variation* in the *peci. #ns 
themselves' . , ny v-r i tlon in th * cli • ion«' of the 

specimens or In thi’ sh p* , d* b or width of toe notor 
tsf foots the results an ?»■ rk*dly tb- t tfc*y beoon* 
practically unclose for c«w*p*»rt ive purposes, 

fhe two type's of »ot t« ' t re s®*" to 
demonstrate differ© t inherent c? rvct*ri 1 of a 
material. It la thar*.- Cor* b A lt'V" tlr t •• y co*. 1- 1® 
investigation of the >* -y • io 1 pr ■ rMo’- of c *lv*m 
materiel should include both -mi n-tohed tyre 

impact to ts* 
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■ ; it 



iJ.iJL -' ^olronji 

It. or^er to ob ih vaximn, unitor. ty, 

tie p-.oi* ©r.« Tor ■ a h tv **er« cut tr^n the 

o^i billet, fioto^iorevr* i» ex-' c»^*» of •. oh 
a*. tori 1 in -hJM- jmwuIXj 00 rp*; •Ucnl r pl^#* 

»» ; s of oeflnlnr, the **r# in *tr »ovam. 

«at:9 iri v,hiah «■■•• lo?„£lt,uditi» 1 sxi* 
if * ■■■•oi 1 as 1* to t H «* rr®ln of the 

pi# t-rltil denize t«o a» tlth «rr* in” i* the 
tobleA as $ i oonrrv : rjin,- $ieovi*»lon. -.h' v « Id 
AMxtb t> Jr.* 1 "jrt' of tn- »p*eiwr, i« 

fx.*r] , -"»rt|evi*r to the ?r l» d i motion • r*. fi«:ir 
nvted .* * cross* fra in* 



feat* eo: duot#'.' by nel of the 

1 rare- ft Oorvsfry, 

*•7 Sin© 

»/«V«MUtW -I — t+mt* 

, t». -ft Ion »: «ol' e {”i."in 4a 

ta*i«4 In :* . ‘Id- ir~ outh *r . ,000 lb. «■ - -«i*y 

.viCMn** *h«* *«;»* of tUa iriel** ? f *r* f tt ,>S -J<3 

to ; jburlA •*»l-*’2 >•■* *<$ ^ J t l i >j <r* i ,r !•. *■•“•'* t r 1 ■ i if 

■ f,r V .-.•if., 19 .t «4 1* O- i*r • '.» b: -Pt' ia 

f • *► * n • * • o lit: if * V* *••'''•-* t ;« 
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ur *i.b.-*rf,»r t ex e v * »ra • ttoched 

di . o.ric 11. on o it' i.oj their rend Ik co^ar d. 

■ . :V*>r , i • r*< it ra-li * 7 of tha •xt- *oj Hers <v'j re 

nn «l ... *. * Hrai- •' i •« rrd these values 

, i « p , lo' i !•' f tv" ’ y t ofo^ 1 ' it! •' a tress—Df rt-in 

1 1, jv,/ , . roi 1 • =>e ’H rn - o ri'jdul.n of olcsiolty 

1 oor/pnted . 

u»«-r 

±h+ sheer peal «ne 4 ) wore made to 

;i> i rt' dtrd rivot sheer hlook. Lhls method of 
1 4t t Id 1 oes tU s'-oii.®' in double shear .od.the 
c .mitr of th» failur* in-icstad that there *«• no 
b* i. i„ b ,i« ua t. he teats *ere oonductcd with 

t.,« ) ld*u- outh«arK isohine. 

. re* ion 

? 5 * 'res ion a*> all © ^ ( Lgure 4) 'ere 
3 i >. . . •lcl*i-- oat ‘1 rsc ais'Ciiine. ^h®/ were 

• 1 flohtric.: !"J. to ellolnot© hendlnr. 

r »i « if vs >11— » ter-* or >>• rU-o ic ’lly 

• Its. t • ae lot^C'- i*«*in%t stress 

— ff. ,.u. J Ju"0ll0ft *Uh t:.'i ->oulu- Of eUs tio- 
l:/ n* »f i a oi )f. taut' to oo 1 puio -he 

if a* . * . : • o • 
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lasts conducted ot tbs California Ins tl into 
of leohnolocy. 

Fatigue 

lhe#o te^ts were conducted on xafcehine in 
t f e structures laboratory of the California Institute 
of fechnology whio^ Is essentially a rotating cantilever 
bean type. Xhe specimen (,i. ure 4) is mounted with ono 
end in the tapered hole of a ball beerln that la con- 
nected by mear-s of spiral bevel ge- r© to *hc.ft .<hich 
in turn is directly connected to on 1- ctrlc mot.r. 
fhe other ej d of the specimen fits into o sicller b' 11 
bearing ith o tapered hole. 1'his letter be; rin> h-s 
© long arm attached to It upon which eights are sus- 
pended. .The raorent produced by thsse eights icting 
at the end of the am produces bendin,- in the specimen, 
and with rotation, the ©tr®s • is alternated fro.-, a 
positive (tension) maximum to t. n#?t tiv© (ov/re^/o. ) 
mcxlrum during each revolution, iho sp*‘- ’-d of rotation 
woe constant at approximately iiOGO r.o.m. . h ■■ ou. til ver 
lot- ding of the specimen introduces direct oor.-crsc-ive 
stresses but of such magnitude as to be considered 
negligible, os in n test dl< tV r«tia of direct co- .res- 
slve stress to mcxiimm bending stress exceed 0.002, 
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5 t - -a 1. ' ■ • '1 '• 

In , 0 -' r / t T.nl VI to 1 , in 

b<r ’ lr.iT . 

<r - — ~ 

I 

cr 

V BOE'liw' 1 h*’ ! i ; ') uWJuant 

y . :! t> ,/»o ir*r t the ter' section 

I r ,- 1 '«s . r ,'i T i of the t<*»t section 

ill i \7‘ ? >* of the ’ • t^riCii 

4 . rin -d b • v ■ : 0 ' •l <|h » i» -‘* 20,000,000 rev r- lo 
, • r r-r«e« . -hi 11* .1* i* o>t id-r-ic. t> cover the fati,>uc 

o > i‘i oc '. 92 ' t r c'W't vhe cor.' r tiv.ly rhort 

f • t ~ - i- • 1 Iff i fMole *- to (ietcr«-ir»*3 the 

(•fi'fot of rr 1; > - • j 1 : . or f :*>?•>? strcr. ta* 

ir-o-l h-ii'-'t _• _• tc S-' Xi 

. I i qw-oli.^- W i nr© 5) *ere 

i - • • ■ 1 • “ ls»‘ , 30- f’t . lb. o- pool tv , 

i .,00 ' ill <"'* 1-col in the oblno 

1 •• r •* ' I'l-ure tly* haorer hit tin/ :r ®b 

m- «.* -o rol* Hv* vUc<*. f^ei* tb' ;tfci 
_,. t j, i . • i . •* ri> i >e ' to 1‘* "txii r. 

y « U- rt - lb ^ 0ilJ * u, ‘ 1,0 

1 r •* 1 r»** t. i • t oo'iMor. '*•«• ** r 

Tml *‘ » vrl • i tviouit/ of *•>»• »• • 

u# • >. . . «rw ru*^ro%<3 i' rl* • - 

».*• \ • :oi \«* */ %•»* n*oJ uj<sn tu* 
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^•3 -in t-iy o :l I/gpo c t 

ih .0 e ' kc ii '.th :.} • er" In 

t..’* *}&r.o r*i.nnsr Alt, d rfl Izod ty. . j :t only 

VM'lnt 1'jr I) tl . •-i-.clj.ntfl mo lr t* for* of t ! .f 
rc'. o . t t t v « net 3 nr of Hr* ••*!. r» « 

e sion Ig.-«et 

rh<j«s u- ol ^ * (' if jr« I?) *<*r© teafc'H 
i.; ttie - i 1»4»^lnsri i* <v ot - •ohin:-» i • os orlanoe 
itb Vv tc.olmlquc out! it. s<3 i.i Uv* , lotion o* tbis 
psp^r i«f lit r it ft the . *t start .Irvc. .*st. 
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ALH X • 14 -i 

The ftlumieurs alloy, 14 - 1 , la a hi ah itrongth, 
heat treatable, forgir . lloy *hieh i~ find in»» in- 
o re a » Inf favor in tine, >i.r<m ft indur.-.r/ ts 1 r.nterial 
for the manufacture ef highly str^s^ed fitting:'. It 
Is generally furnished to the «-auf -etnrer in the form 
of a hand forged billet approximately 5" x 5” in cross 
section, zhe test s '-icinf as *ere cut from u aln* v le 
billot of this tyoe. 

Ihft photomicrographs (figur? 6) sho* the 
grain sJeo to be oor.pt r» lively lnrpe, due in port to 
the f oft thJit there hits been little breaking dcvn of 
tho original ingot. It i* prob .ble that the :d itionel 
working received i^ for*; Irp of fit tin, rould bre k 

do An the grain struct ore to a considerably waller eiaa. 

or this reason, o»rt i.r properties, inch ho fs ti me 
strength * n<5 energy beor- lion, « y b© some ^ he t in- 
proved in the finis • nd for* inf* . Mo over, ft billet 
of arproxlftetsly this size mi re u5,*ed in order to 
obtain ha? ; / Suoou, n teriel for 11 the phyBie ; l test. . 

rhotomlc roarer bn of the test w t»ri«l -ere 
X* Per. in t reo crutuellv '• r 1 ' '■■•ionl^r nlr ^3 (Mcnre 6). 
These planes* ar^ slva* color d^nirr*’ ttor an indie -tod 
in the sketeh, for * !, ir lac of ready id-.' ttfic tlon. 
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In t photon hi or typical fr* otured 
* -ci- • » ; r' 7) V: -r'*r o ol/ Mbrc\3 £• ,v-r ;.oo 

0 , . , j. r-i rv 1 ' ir- docirlo-1 contf nt to 

t - yr cr 1 • ■ ' '• '• »i' - r i fr - otur*:«. 

• *.» • .li i- nroReotofl in both 

. b 1 r in 1 ’on* { ‘inij'on 0 nr/* 0). 

r> ... -1 . .? of i -. ct v luos cl' r.ly in- 
• • vr <>•* ’ '•noi^poi^'T i* energy f*b%orrtion 

f ' * 'T'7i'» -r- i T • ol : •* . 

r, ®cr-. T i€trl' , t 'in show tVl quoted 

•». l oo ■’ \ In • 13. oi. ’to s. *. bo Isii .o v^r 

i t ion 1- r. th • tro tl it frroi direction shrjld 

bo not,.. ■ . 

To nation cor irioon elr rt vresentc 
t - 3 i.i Unction iron tho amount, of 

rl »«tlo .} • ' >. ioi • loh -cerr oefore f iluro , • 

, 1 , i ju . - ' • tio uu- *r - t-'tio f.f‘ dyn'rio 

l0< i ll f o-j-l -ACI‘0«;..O. t. i i* 1 at ^ ct tfs <2n 

kl j 40li » V.. • . nry Uir.- tne j-ro4<» of dofor- tion 
, t . , r ,, i. i > Uc' i lr t.Hi U»o cj.'BS. . v, -'r 

, ,, .. , . . u .. i- oroa* rr-ln olon Uon 

u 1 . . • o. • • tic «.*ci i* oDii.'lur 1 bl/ 1- r t>.ari 

t 
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Jumr.ary 

The tests iarie<t© t.lv t thr quoted values 
of rhyslcr l prof.ertUe of X4&-I con bo really oblilM4 

eXC3jt for FUtlc •iPn-ttica in the eroat ,r in diraetlon. 

ir ‘ ? * yt Vrlu<3 * rr * u tad it mHfb la litert-tura, but 
the corioiu. reduction of aw rr.y abaorptloo 3i oroaa 
Grein spooiwinr revet: Is , quality of if is f Hoy , h ioh 
should not bo overlook a, ;hi ohsrne W»ri«t lo of i h . 
materiel emphesir.es the &*«<} for ely oarsful 

forcing dasigr if rnli.u»i afcruott. ml eff icier 07 la to 

be naaaa.ity for kee-lr, , r -ln direction 

parallel to nrincip.nl ct r •?»'.« j. for voWin sh^rr 
re -m trout ongiea is quite «> pp« re t. it i . b-ali vnd 
thr t this me, terif 1 ahoul 1 be used -.lit, ooutior if f 
or i» poo u con itions r> t, bo atie^un lersd or If t'.-e 
I urging i. vary cot ' lie v*-,*. • . ro&K.^r.PbX- tj*t. 

analysis o niioo r>:dv». 
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ALUMINUM ALLOY 14S-T 



Designation Of Three Mutually Perpendicular Planes 
Vfith Photomicrographs Of Grain Structure In Each Plane 




Figure 6 






ALJrilN'JM ALLOY 14S-T 



Tabulated hesults Of Pnysical Tests 



TLST 


Specimen Grain 
Direction 


YIELD 


JLTIMATE 


ELONGATION 


EL DUCT I ON 
OF AREA 


P 

C/} 

CD 

fH 


CD 

rH 

JO 
r d cd 
<i> £ 

p o 

O * — 1 

d rH 

cy<q 


P 

cn 

CD 

H 


CD 

i — \ 

JO 
r d id 
CD £ 
P O 
O rH 
d rH 

o>< 

* 


P 

0) 

CD 

Eh 


CD 
rH 
JO 
Tj cd 
CD > 
P O 
O H 
3 H 
O* ^ 


P 

C/l 

(D 

Eh 


Static 

Tension 


With 


60,000 


50,000 


ll 


65,000 


1 19;? 


10;1 


1 li < 


70, LOO 


12.5,1 


24 . Z% 


Cross 


1 8/s 




^ '0 


65 » oOO 


1 ° 1 

L (L 'n 




81 


62 ,500 


71,150 


6. 9% 


6.51 


Shear 


n 

With 






58.760 


59.000 








Cross 






41,060 










Compres- 

sion 


ff 5 

With 








65.000 








74.700 


Fatigue 


With 






18.000 


12.000 








Cross 






12,000 










Tension 

Impact 


With 


Energy in ft.] 


Lbs . 


roi 




ICC 


5 7.5 


15< 


12.536 


30.5.1 




f5 

Cross 


£0.2 


llfo 


5# 




TTF 




5.7/1 


7 . 7 C _ 


Izoa 


*5 

With 


5.6 


1 10,1 










Cross 


1.9 


2 1 % 










Izod 

Fremont 


*5 

Wi th 


11.1 


1 15 ;.' 










ft 5 

Cross 


c • 3 














><■ 



Indicates maximum variation in per cent from mean value. 
Indicates number of specimens tested. 

STKLiJGTd Of aluChaiT ELnWlEG j L , Array-Mavy-Coir.merce 
Committee On Aii craft Leq air* raents . 
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SThiibb IN LBB./L^ . IN./1000 ENERGY IN FT. LB£ 



ALUMINUM ALLOY 14S-T 




STRENGTH Cl URnRISUNS DEFORMATION COMPaI I BONE 

Figure 9 



ALJVl' TJ a.,!' I PA .-I 

Ihio aluminum alloy la In sonnb usa in the 
ire raft industry in the for. of :>eet, btr, extra- 
siona, and tubing. *. piece of 6/4" x 6" rectangular 
bar ©took was uoed for a*akiri^. a eoi lete s- t of ta*t 
spocirens. In cd-itio'. , a nur.ber of static tent 
specimens were made fron. a risee of 1/4” plate for 
tho purpose of determining the effect of grain size 
on certain physical properties. 

The photomicrographs { ’•imu.rrn 11) sho the 
relative grain sizes and assign color d'si -no tier? to 
the th ree mutually perpend lo ular pinups. 

An inspection of photographs of tho fractured 
test specimens (Figure li ) revet is tie m rked dif- 
ference in appearance of tho • ith tn<? cross-* *r in br- ka. 

fig- complete test results <r* presented in 
tabular and rranhicol fore (fi*”ir*a 13 * i 14). 

comparison of tension lr.p-*>ot v-lu -a shoas 
th' t this meter 1*1 maintains It: erorgy sh sorption, 
ebility to t high degree in the oreso groin lireotlon. 

attention is called to the cpr. oh of tfco notch 
sensitivity tests (Fi/rire li). It is to bn noted t it 
tho values obtained v ry not only with the h< 
direction in the spec iron, but also *i + -t the Inn© in 
'••hiah the notch is maouiried. 
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tre*.»th cciiy l - rl*o» -> i vio» ti t ^uotefi 
v lu*»c *«i- ibt i ■!«: In 11 -old, . oduellon of !• 
iizv i< r< ve^ b r - tU ti*** ield oi n o t -u ultitt te 

* lr 'tii of U lloy. 

-lon< . io-- -n re due .ion of nro; obtained 
fr'.- the .-U-ic u v*yn >uic tension teats l ro in f lr 
p t, u r. << oin tend. to u p bo - cl the t; sory thiit the 
proco-' -'.-3 o' rupture in th<i t'«o c'-.*so ore ilc < 1 • 

I ; should b<* noted fch>. t Quoted ©loo* tions r*oro 
obti in ble In ib* crcas r in direction. 



_nn r ry 

Ths tes indio f ' a th*t, all quoted v; luea of 
;,o oyric 1 rop rUe* of 24. -T • ro r adily obtain' bio. 
o i a cl v 1' «a re noted but the d ta show thet this 
r ' ri ll*o lively rat inf^otory In thic resnec . 

It ia believed th- + the desifrer nty use 
thi. r tori t 1 1th oonfld" roe on teat v lues, irrespective 
o, r i 1 ruction , ucee in r «- uote alio** bio valued. 
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0) d 






(DOTH 


(0 




p a> <a 


Pi 




X! d u 
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d d W a} 
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tH 
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o 
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hi 


a3 H P X! 
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1 




be d O aS 






•h a> w 


CJ 
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w o, o 


0 


5 


a> fn h c 




& 


Q <u an 


«P 


M 


04 O 


cd 




-P 0) 


0 


D 


>»o P 


•H 


hi 


hx; 3 


<H 


< 


H 04 -P 


•H 




05 O 


a 




2 x: d 


b£> 




-P -P u 


cd 




d h +> 
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a 






<i> c 



S' 



cd 
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<D bO 
3 Pi 

H cd 
PQ 
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ALUMINUM ALLOY 24S-T 



TEST 


Specimen Grain 
Size & Direction 


YIELD 


ULTIMATE 


ELONGATION 


REDUCTION 
OF AREA 


P> 

CO 

CD 

H 


^Quoted 

Allowable 


*P 

to 

CD 

Eh 


CD 
rH 
Xl 
Td cd 
0) £ 
-P o 

O rH 
2 rH 

* 


*P 

CO 

0) 

Eh 


* Quoted 
Allowable 


P 

CO 

<D 

Eh 


Static 

Tension 


<D 

bO 

Ph 

cd 


$3 

With 


2% 


40.000 


1 i,l 


_62.,000 


1 5$ 


1455 


I 4 ^ 
PI ..Vi 


39.700 


65.000 


21. 6^ 


#1 

Cross 


40,000 




63.900 




14 . 5 "5 




13.05 


rH 

•H 

cO 

B 

CO 


# 3 

With 


li 


40,000 


ljg 


62.000 


1 7$ 


15/5 


25.7$ 


50,500 


69,150 


21.45 


#1 

Cross 


45,200 




68,200 




22.555 




23.5*5 


Shear 


Q) 

be 

Ph 

cd 


#6 

With 






UM 

42,400 


37,000 








t-\ 

rH 

CO 

B 

co 


#6 

With 






43,060 


37,000 








Compres- 

sion 


0) 

b£ 

Ph 

cd 


$3 

With 






Over 

78,000 


62,000 








rH 

H 

cd 

B 

CO 


H 

With 






Over 

78,000 


62,000 








Fatigue 


CD 

bC 

P 

cd 


With 






18,700 


14,000 








Cross 






18,000 










Tension 

Impact 


0) 

taO 

P 

cd 

PI 


#5 

With 


Enersv in ft. lbs. 








51.2 


8% 


fl4l 




|l5l 




lalfr 


22.6*5 


Cross 


39.4 


9$ 


1 hi 




125$ 




15.3/5 


15.25 


Izod 


0) 

bO 

Ph 

cd 

PI 


With 


Plane 
Of Notch 


Energy 
(ft. lbs.) 


Plane 
Of Notch 


Energy 
(ft. lbs.) 


^5 

Yellow 




1 


#4 

Red 






9.7 


8.4 


Cross 


#5 

Blue 




14$ 


n 

Yellow 




10*5 


4.8 


6.5 


Fremont 

Izod 


0) 

bfl 

Ph 

cd 

PI 


With 


#9 

Yellow 


111. 

15.8 


V 7 
Red 


_al 

13.6 


Cross 


3 

Blue 




Mi 


#3 

Yellow 




16% 


10.0 


11.8 



I xx'' I Indicates maximum variation in per cent from mean value. 

# Indicates number of specimens tested. 

* STRENGTH OR AIRCRAFT ELEMENTS, Army-Navy-Comraerce 
Committee on Aircraft Requirements January 1958 



Figure 13 
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AhLA 
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Figure 14 




Semi-Logarithmic, 3 cvcl»*« X fiO division* 
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